Objective : Pterional craniotomy (PC) using myocutaneous (MC) flap is a simple and efficient technique; however, due to subsequent inferior displacement (ID) of the temporalis muscle, it can cause postoperative deformities of the muscle such as depression along the inferior margin of the temporal line of the frontal bone (DTL) and muscular protrusion at the inferior portion of the temporal fossa (PITF). Herein, we introduce a simple method for reconstruction of the temporalis muscle using a contourable strut plate (CSP) and evaluate its efficacy.
INTRODUCTION
Frontotemporal craniotomy, also known as "pterional craniotomy" (PC), provides an optimal microscopic exposure and a wide open working space for manipulation of intracranial structures, and it has been widely used in the field of neurosurgery for treatment of lesions in the anterior and posterior circulations. 9) When Yasargil 17) first described standard techniques and procedures for PC in his publication in 1984, subgaleal dissection was used for separation and mobilization of the temporalis muscle. Because subgaleal dissection of the temporalis muscle bears significant risk of injury to the frontal branches of the facial nerve, various surgical techniques have been adopted such as interfascial and subfascial dissection. However, interfascial dissection is somewhat complex and time-consuming, and, because the facial nerve sometimes courses into the interfascial space, it still cannot eliminate the risk of facial nerve injury. Subfascial dissection is also time-consuming, and may result in injury to muscle fibers and intramuscular bleeding.
These two techniques require transection of the temporalis muscle to leave a cuff for closure, which causes functional and cosmetic problems by muscle fibrosis and atrophy. 1)5)6)11)15)18) To minimize the risk of facial nerve injury and temporalis muscle atrophy, another technique of dissecting the temporalis muscle and skin as one flap, known as myocutaneous (MC) flap, was introduced, and this technique is now commonly used. 6) Although it is a simple and quick method, inadequate anatomical restoration of the temporalis muscle can cause cosmetic problems such as depression along the inferior margin of the temporal line of the frontal bone and muscular protrusion at the inferior portion of the temporal fossa due to subsequent inferior displacement, or sliding, of the temporalis muscle, and is eventually exacerbated by unexpected atrophy and fibrosis ( Fig. 1, 2 ).
According to previous reports, the majority of patients with even minor postoperative deformities experience cosmetic complexes and functional handicaps.
Therefore, neurosurgeons should be aware of not only the clinical outcomes but also the cosmetic and functional outcomes after intracranial procedures. 7) This study was conducted in order to introduce a simple and quick surgical method for reconstruction of the temporalis muscle using a contourable strut plate (CSP) and to evaluate the efficacy of this technique by analyzing the clinical results in patients who underwent PC using MC flap in comparison with those treated with previous techniques without CSP.
MATERIALS AND METHODS

Data collection and patient enrollment
Patients who visited the outpatient department fections were recorded in detail. These prospectively maintained databases including medical records and radiological images were reviewed retrospectively.
These PC cases using MC flap were classified according to two groups; one with conventional technique without CSP (MC Only) and another with reconstruction of the temporalis muscle using CSP (MC + CSP). In both groups, keyhole site defect was reconstructed using "temporal mesh floating techniques" as described by Lee et al. hole covers, keyhole defect was repaired by temporal mesh floating technique. 10) CSP was slightly bent into the contour of the temporal line of the frontal bone, and fixed to the temporal line using two low profile self-tapping screws. The antero-inferior portion of the temporalis muscle was sutured over the temporal mesh. The edge of the temporalis fascia and muscle was sutured again and fixed to the CSP, which is the site of original attachment (Fig. 4) .
Statistical analysis
Statistical analyses were performed using Statistical Fisher's exact test. MC = group with myocutaneous flap only; MC + CSP = group with myocutaneous flap plus reconstruction of the temporalis muscle using a contourable strut plate; ID = inferior displacement; T = the temporalis muscle; DTL = depression along the inferior margin of the temporal line of the frontal bone; PITF = muscular protrusion at the inferior portion of the temporal fossa; Cosmetic Deformity (-) = absence of definite cosmetic deformities of the temporalis muscle Fig. 2A, B) . DTL was observed in 27 cases (25.5%); 27 (33.8%) in the MC Only group and none (0%) in the MC + CSP group, and the incidences were statistically different between the two groups (p < 0.001 by Fisher's exact test) (Fig. 2C) .
PITF was observed in 20 cases (18.9%); 20 (25%) in the MC Only group and none (0%) in the MC + CSP group, and the incidences were also statistically different (p = 0.001 by Fisher's exact test) (Fig. 2D-F) . However, dissection of an MC flap may cause problems from subsequent inferior displacement, or sliding, of the temporalis muscle after detachment of the muscle from the temporal line of the frontal bone (Fig. 2) . Unattached temporalis muscle tends to slide following the direction of the muscle fibers during the activity of mastication (Fig. 1) . According to the current study, 50% of patients who underwent MC flap without adequate reconstruction developed ID of the temporalis muscle, 33.8% showed DTL, and 25%
showed PITF. Patients with these temporalis deformities experience cosmetic complexes and functional handicaps. The PITF may cause discomfort when wearing glasses (Fig. 2D-F) . Acceptable cosmetic outcomes were achieved in only 63.8% of patients without adequate reconstruction, while the outcomes were dramatically improved by the techniques described in this study (Fig. 5) . Therefore, restoration of the muscle 
